There is increasing focus on the importance of maintaining the health of Health Care Workers (HCWs), particularly in light of the aging population,[@bib1] an aging health care workforce[@bib2] and increasing difficulties in the recruitment and retention of HCWs.[@bib3] Health care managers and policy-makers are therefore examining ways to effectively and efficiently maintain healthy working conditions and develop programs to improve and protect the health and safety of HCWs.[@bib4] Protecting HCWs from exposure to infectious diseases, for example, also serves to protect the health of their patients, other HCWs and the general public.[@bib5]

Maintaining HCW health has additional advantages for health care management. Prevention of infectious disease morbidity and mortality in HCWs can potentially benefit health care management through decreased absen-teeism[@bib6], [@bib7] and reduced workers' compensation costs.[@bib8]

It is generally agreed that the primary purpose of an OH program is promotion of employee health and well-being.[@bib9] OH services are delivered by health care professionals, including nurses and physicians, in all industries worldwide. Ironically, OH services in the health care sector, where the target population is HCWs, have tended to lag behind OH service provision in other sectors.[@bib10] This is problematic considering that many HCWs are at risk of exposure to infectious agents during work, and are known, for example, to have increased risk of acquiring diseases such as tuberculosis and influenza.[@bib11], [@bib12] This potential was highlighted through the experience of Severe Acute Respiratory Syndrome (SARS) in 2003 in which high levels of both occupational transmission as well as nosocomial spread were noted in Canada[@bib13] and elsewhere.[@bib14], [@bib15] While standard and airborne infection control precautions were reportedly instituted in affected hospitals, they apparently were incomplete and/or intermittently applied, thereby resulting in occupational transmission.[@bib16] The death of three Canadian HCWs from SARS highlighted the seriousness of occupational transmission, and focused attention on the care of HCWs. Not only was occupational acquisition of SARS well documented,[@bib17] it was also demonstrated that caring for colleagues as patients was emotionally difficult.[@bib18] In addition, OH professionals felt that their role was generally undervalued within health care.[@bib19]

SARS is only one of many emerging pathogens that have appeared in recent years. Additional examples include HIV, Hantavirus pulmonary syndrome, monkey pox, and West Nile Virus.[@bib20], [@bib21] It is estimated that some 30 novel pathogens have emerged in the past two decades, and the incidence may be increasing.[@bib22] HCWs are at the frontline of our defense against emerging and existing infections. Therefore, proper occupational health measures to reduce their exposure to infectious diseases are essential.

OH professionals must be involved in a variety of other tasks, aside from the control of occupational infections in HCWs, including the primary, secondary and tertiary prevention of disability from musculoskeletal injury, stress, violence, as well as occupational chemical and physical exposures. Typically, OH professionals with responsibilities for preventing occupational infectious diseases must also address numerous other occupational concerns, making it harder to assess the exact number of OH professionals needed from the perspective of infection control per se. In 2002, the Public Health Agency of Canada published *Prevention and Control of Occupational Infections in Health Care*, clinical guidelines to assist OH professionals, medical directors and others responsible for the prevention and management of infectious diseases in HCWs.[@bib23] These guidelines reinforced the necessity for collaboration between OH departments and Infection Control (IC) programs in order to reduce occupational health hazards.

The B.C. Provincial Infection Control Network (PICNet) is an infection control knowledge collaborative established in 2005 by the B.C. Ministry of Health Services following lessons learned from the SARS outbreak. Encompassing both regional and provincial health organizations, PICNet advises on health care-associated infection practice across B.C.[@bib24] PICNet conducted a needs assessment within the six Health Authorities (HAs) in B.C. to systematically gather information on OH department resources, polices and procedures related to the control of occupational infections and to identify priorities and make recommendations on pertinent issues such as resource allocation

The purpose of this study, conducted by PICNet as a component of the needs assessment, was three-fold: 1.to ascertain the extent of resource allocation to OH to prevent infectious disease exposure and transmission in British Columbia;2.to characterize the delineation of roles and responsibilities within OH services in health care settings in B.C.; and3.to highlight areas where improvements to current OH programs could be made with respect to the prevention and control of occupational infections.

Methods
=======

An OH questionnaire was developed by the PICNet Needs Assessment Working Group, in accordance with the Public Health Agency of Canada\'s 2002 infection control guidelines.[@bib23] The questionnaire was sent by e-mail to the OH directors of the six OH departments in the province to oversee its completion. These data were submitted to the PICNet management office for analysis by a consultant statistician. All data were entered in EpiData and analyzed in EpiInfo v.3.3. Examples of the data collected include: number of professional OH staff and employees served by the department, number of HCW immunizations, fit tests, and outbreak investigations completed in 2005, as well as descriptive data about the number and type of orientation and educational sessions conducted. The roles and responsibilities of the OH professional specific to occupational infections were divided into four categories: risk assessment, risk control, education, and evaluation.[@bib23] Data were also collected about contract workers and medical staff working in the organization.

Results
=======

All six HAs reported OH professional involvement in the prevention and management of occupational infections. However, there were no reports of OH professionals dedicated solely to activities related to occupational infections. Reasons for lack of dedicated professionals in this area included insufficient OH professionals and the generalist nature of the OH professional.

Resources and staffing
----------------------

OH departments in B.C. were found to be under-resourced and understaffed in terms of resources related to the control of occupational infections, with two-thirds of HAs reporting OH position vacancies. Reasons for vacancies were reported to include a shortage of qualified professionals; however, none of the HAs reported active recruitment. Of the five HAs that reported total job time addressing issues related to the prevention and control of occupational infections, three reported that \< 25% of work time was spent in this area.

None of the HAs felt that OH departments had adequate time or resources to perform all necessary tasks related to the control of occupational infections. All cited limited staffing resources as a challenge. Geography was also a problem: five of six HAs reported that staff were required to travel between sites. One HA reported that travel accounted for 25-49% of total OH department time.

A ratio of OH nurses to employees was calculated based on available data from the six HAs. Per one OH nurse full-time equivalent, there was a range of 1,964-7,000 employees (median = 2,862). There was no ratio for OH physicians to employees calculated due to the very low usage of occupational physicians in health care across the province.

Duties and responsibilities
---------------------------

OH professionals in B.C. are expected to perform an extensive range of tasks and this may prevent them from fulfilling all of their job responsibilities, including tasks specific to the prevention and management of occupational infections. Infection Control Practitioners (ICPs) are frequently asked to perform "traditional" OH duties due to lack of OH staff: three HAs reported that ICPs conducted OH duties related to occupational infections. One HA reported having ICPs perform new employee orientations due to lack of OH resources.

Coverage of medical staff and contract workers
----------------------------------------------

Medical staff (e.g., fee-for-service physicians) and contract workers were particularly poorly covered by OH departments, with none of the HAs conducting employee health assessments for medical staff. However, five of six HAs reported conducting immunizations and respiratory fit testing for medical staff, and all HAs reported including medical staff in exposure and outbreak investigations. Five HAs reported having contract workers within their organization, but three of the five did not know whether policies and procedures were the same for contract as for non-contact workers. In HAs where OH services were not offered to contract workers, issues not related to exposure/infection follow-up were left to the contract workers' employer.

Discussion
==========

There is widespread agreement that the OH service plays a critical role in an effective infection control program.[@bib25] Given the wide range of necessary OH service provision, both ICPs and public health professionals may feel the effects of an OH service that is under-resourced. For example, ICPs may be required to assist with OH duties regarding the control of occupational infections, in spite of already being under-resourced for their own duties. It is increasingly well documented that policy decisions in this area of infectious disease transmission, and the content of specific training programs, are best developed collaboratively,[@bib26] and because of their overlapping responsibilities, OH professionals must interact regularly and effectively with ICPs.[@bib27] For example, communication about employee safety within health care organizations, and especially between OH and IC, is important in creating safe workplaces,[@bib19] and clearly defining roles is essential.[@bib28] Coordination of OH services with other departments

that support the IC objectives can promote improved surveillance for infection in HCWs, as well as assist with exposure investigation and implementation of preventive measures.[@bib29]

New occupational infections do occur in HCWs, and it is probable that another life-threatening and possibly unknown occupational infectious disease will emerge in the future.[@bib15] Because of the risk of population health impact from emerging pathogens, it is critical to integrate OH, IC and public health. It is also critical that an adequate number of OH professionals be trained and hired to play an effective role in this collaboration, including the integration of up-to-date OH policies and procedures into the organization\'s overall infection control program, consistent and timely coverage for all employees, including contract workers and medical staff, dedicated OH professionals to liaise with ICPs, and in the event of an emergent situation, OH professionals to take the lead in organizing and coordinating an employee response plan.

OH professional to employee ratios have been proposed in the literature, although there is no consistent standard. It has been suggested that one OH nurse is usually needed for \>300 employees with one additional OH nurse for every 750 employees thereafter. Additionally, an on-site OH physician is generally agreed to be warranted part time when the workforce reaches 1,000 employees and full time when it exceeds 2,000.[@bib27] In another source, appropriate OH nurse staffing levels for the delivery of OH services have been identified as one full-time OH nurse for every 200-450 employees.[@bib30] While there are no objective studies on which to base authoritative statements on the appropriate number of occupational physicians and nurses for infection control, it is clear that in B.C, as elsewhere, more resources are needed to cover training and staffing of dedicated OH professionals to work in the clinical areas of exposure follow-up and management of outbreaks. All health care employers must maintain adequate staffing of occupational nurses and physicians to prevent and manage exposure of HCWs to communicable diseases, including follow-up,[@bib31] without diverting funds from other OH needs.

This study asked about contract workers within the HAs. Three HAs reported that they did not know if policies and procedures related to occupational infections were the same for contract workers as for hospital employees. This response emphasizes the importance of ensuring that consistent occupational infection standards be implemented for all groups of HCWs, including hospital employees, contract workers and medical staff. According to the Centers for Disease Control and Prevention *Guidelines for Infection Control in Health Care Personnel*, contractual employees must receive appropriate OH services. One way to accomplish this is to ensure that contract employers have agreements with their contract employees for the provision of OH services consistent with the policies of the facility where the employees work.[@bib32]

Providing an adequate resource base for health and safety in the workplace is the employer\'s responsibility. Management must allow for the necessary resources and time to be dedicated to the program, demonstrate its desire for employees to participate and be willing to accept suggestions from employees. In addition, management must be able to assess the relative merits of various programs, determine priorities and delegate responsibility.[@bib33] The resulting benefits for the health care manager extend beyond the critical goal of a healthy workforce. Additional advantages potentially include decreased absenteeism rates, in addition to cost savings and a reduction in liability risk.

Based on the results of this survey and a review of the existing world knowledge, we propose the following: developing standards for the roles and responsibilities of OH professionals in the area of infection control activities related to health care associated infections; developing strategies to encourage the recruitment and training of new OH professionals to meet those standards; proposing region-specific OH professional staffing ratios with consideration to the scope of service provision and the geographic separation between worksites; providing ongoing training for OH professionals in the prevention and management of occupational infections, recognizing the specific educational needs of OH staff working in health care and making this available on an ongoing basis through online avenues; and encouraging greater collaboration among all professionals dealing with infectious diseases (e.g., ICPs, OH and public health) including in-service training opportunities to increase awareness of each person\'s roles.

Conclusions
===========

The prevention of occupational injuries and illnesses is the most important duty of an OH service in any industrial sector. In the health care sector, special attention must be placed on OH programs and services for the prevention of infectious disease.[@bib25] Given the breadth of these responsibilities, resource allocation in many health care institutions for OH services is inadequate and roles and responsibilities may not be clearly delineated. Health care workers are the backbone of the health care system. Protecting them from acquiring and transmitting infectious diseases is paramount to providing safe and effective health care, and requires more attention and resources.
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